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Epot = 12
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0
AE (u′x)
2
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0
EI (v′′xx)
2
dx,
EP = −PΔL, ΔL = L−
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0
√
1− (v′x)2dx ≈
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0
1
2 (v
′
x)
2
dx.
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u (x) = u0 (1− ξ) + u1ξ, ξ = x/L,
v (x) = v0 + ξ2 (3− 2ξ) (v1 − v0) + ξ (1− ξ)L [(1− ξ)ω0 − ξω1] .
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{
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2
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L k2 +
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L2 k4 +
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2
3
}
,
EP = −P2
{
L
15 (k2 + k5) +
1
5k4 +
6
5Lk
2
3
}
,
!C"
 5  )%0,
k1 = (u0 − u1) cosϕ + (v0 − v1) sinϕ, k2 = (ω0 − ω1)2 + 3ω0ω1,
k3 = − (u0 − u1) sinϕ + (v0 − v1) cosϕ, k4 = (ω0 + ω1) k3,
k5 = (ω0 − ω1)2 ,
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2
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a1 = A1E1/L2, a2 = A2E2/L1, a7 = −P1/L2, a8 = −P2/L1,
a3 = 12E2I2
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ρvn,tt = a (vn+1 − 2vn + vn−1)
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L2 − b (ωn+1 − ωn−1)/2L− rvn − sv3n,
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4* P ≥ 524L
(
rL2 + 48EIL
)
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ρvtt = avxx − bωx − rv − sv3,
ρIωtt = bvx − cL2ωxx − bω. !;="
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 * &, ))I5 -*I
05  05 %& )%0, {v0,2n, ω0,2n}  {v1,2n+1, ω1,2n+1}  8
* =  ; 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, 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, *,0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ρ
∂v0,2n
∂t2 =
a
L2 (v1,2n+1 − 2v0,2n + v1,2n−1)− b2L (ω1,2n+1 − ω1,2n−1)−−rv0,2n − sv30,2n,
ρI
∂ω0,2n
∂t2 =
b
2L (v1,2n+1 − v1,2n−1)− c (ω1,2n+1 − 2ω0,2n + ω1,2n−1)− bω0,2n,
ρ
∂v1,2n+1
∂t2 =
a
L2 (v0,2n+2 − 2v1,2n+1 + v0,2n)− b2L (ω0,2n+2 − ω0,2n)−−rv1,2n+1 − sv31,2n+1,
ρI
∂ω1,2n
∂t2 =
b
2L (v0,2n+2 − v0,2n)− c (ω0,2n+2 − 2ω1,2n+1 + ω0,2n)− bω1,2n+1,
,  87' -&5 -*5# -KI5  %&5  *
))I5 -*I
{v0 (x) , ω0 (x)}|x=2nL = {v0,2n, ω0,2n} ,
{v1 (x) , ω1 (x)}|x=(2n+1)L = {v1,2n+1, ω1,2n+1} ,
&&* -5* -&0* &/ , &, 8
KI5 -&
ρv1,tt = av0,xx − 2a (v0 − v1) /L2 − bω0,x − rv0 − sv30 = 0,
ρIω0,tt = bv1,x − cL2ω0,xx + 2 (ω1 − ω0)− bω1,
ρv1,tt = av0,xx − 2a (v1 − v0) /L2 − bω1,x − rv1 − sv31 ,
ρIω1,tt = bv0,x − cL2ω1,xx + 2c (ω0 − ω1)− bω0.
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 5-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 .,
v0 (x) = −v1 (x) ≡ w (x) , ω0 (x) = −ω1 (x) ≡ ω (x) . !;C"
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v (x) = +Z
/√
s, ω (x) = 0
}

{
v (x) = −Z/√s, ω (x) = 0} , !;?"
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